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Abstract 
The Computational Medical Physics Working Group (CMPWG) contributes to the Shielding Aspects 
of Accelerators and Target Irradiation Facilities (SATIF) series of workshops through its development 
of shielding benchmarks of medical facilities that employ particle accelerators and general shielding 
due to the use of radioisotopes in the clinical setting.  
 
Historical Development 
The development of software tools in the twentieth century was prompted largely by nuclear reactor 
analysis, nuclear weapons studies, accelerators, fusion reactors, and health physics concerns.  As the 
fields of medical and health physics continue to grow, the implementation of these software codes in 
areas like radiation oncology, imaging and dosimetry becomes more pronounced. 
 
The use of software tools in the analysis of radiation dose and its health effects has been increasing.  
Such tools include MCNP/MCNPX [1–3], ITS [4], TORT [5], ANISN [6], EGS4 [7–8], PENTRAN 
[9], GEANT4 [10], ATTILA [11], PARTISN [12], and A3MCNP [13], to name a few.   
 
CMPWG promotes the union of research encompassing nuclear engineering and medical and health 
physics.  CMPWG was established in 2005 within the American Nuclear Society (ANS) and is hosted 
by three divisions of the ANS – Mathematics and Computation Division (MCD), Biology and 
Medicine Division (BMD), Radiation Protection and Shielding (RPSD).  The website is 
http://cmpwg.ans.org. 
 
Activities 
CMPWG promotes the advancement of computational tools, experimental data, and enabling 
technologies which are applicable to clinical problems involving computational dosimetry.  The group 
concentrates on a multidisciplinary approach (nuclear engineering, medical physics and health 
physics) for use by medical practitioners in the studies of radiation imaging, treatment and effects on 
human and animal life. 
 
Benchmarking is an important endeavor of CMPWG.  Where experimental results exist, efforts are 
made to use computational models to verify the experiments.  This is to ensure that the measured dose 
is computed correctly by the software tools.  Computational benchmarks will involve comparison 
between software that can model the same events.  A mathematical formulation of a benchmark 
problem is also another important contribution of the Working Group.   
 
CMPWG has held two workshops to bring the community together.  The Nuclear Science and 
Technology Division (NSTD) of Oak Ridge National Laboratory (ORNL) sponsored CMPWG I on 
October 26, 2005.  The workshop was held to address several key areas: 

• Identify the medical physics problems and experiments for computational benchmarks 
• Identify the software tools, their applications, strengths and weaknesses 
• Identify applications suitable for parallel computing 

http://cmpwg.ans.org/
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• Identify the roadmap for benchmarking activities.  
 
Discussions centered on the need for experimental data, the importance of both Monte Carlo and 
deterministic methods, and the need to evaluate current nuclear data for medical physics applications. 
These activities are aimed at improving dose predictions for radiation therapy and other medical 
activities that utilize ionizing radiation.  Proceedings of the workshop are published in the ORNL 
report “ORNL/TM-2006/7” [14].   
 
The University of Florida at Gainesville sponsored CMPWG II from Sept. 30 to Oct. 3, 2007.  The 
focus of the workshop was on major software tools like PENTRAN, MCNP/MCNPX, GEANT4, 
ADEIS [15] and A3MCNP and PENELOPE.  In addition, emphasis on emerging needs in clinical 
applications of computation from medical physics practitioners, including radiotherapy, diagnostic 
applications, and the importance of image guided methodologies was also a major theme covered in 
this meeting [16].  
 
CMPWG III is scheduled to be held at the Georgia Institute of Technology in 2009, and CMPWG IV 
is planned for Seoul, South Korea in 2011. 
 
Conclusion 
CMPWG is dedicated to advancing the research that merges nuclear engineering with computational 
dosimetry applications in medical and health physics.  Its success will greatly depend on the 
invaluable contributions of the scientific community. 
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